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This Usting of clajnis vrill kbIo™. .11 - 

2- (Origi^j) TTae method of claim 1 wherein the 
space-time coding. ' space-time coding includes block 

3 (OriginaJ) -Hie ^nethod of claim 1 • t. 

convolutionalspace-iime coding. spacc-time coding includes 

4. (Original) Hie method of claim l • 

5. (Original) TlKmnhodof claim 1 wherein^..- , 

(OFDM). U.e .Vision n,„:,;:^r^l"*T°" *^ """iP'^xi". 

shift keying (Qpsk), frequency shift keying (P^K^ V . ^* quadrature phase 

amplitude modulation (QAM). '""^ ''"^"^ ^'*^^>' 'l^admu^ 

6- CQriginal) An apparatus for transmitting a si^, 

"ng: ^ " ^ Pluraiity of antennas 



comprising: 
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an outer encoder configured to encode a stream «f a * 
t-llis coded modulation scheme th. u '^^ to a turbo xnultiple 

strtsams: 

' ™ereoy generating a plurality of channel^ded svmhni 

an inner encoder configured to receive tt,« u 
~. coding e„ chj,^ Z, I '"^^ 

a plurality of antennas coupled to the j 



1 1 • (Original) The apparatus of claim 6 wherein th. «, » 
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13. (Original) An apparatus for transmitting a signal from a plurality of antennas 
con:4>risii)g: 

channel encoding means for encoding a stream of data according to a turbo multiple 
trellis coded modulation scheme, wherein the channel encoding means is configured to generate 
a plxirality of parallel channel-coded symbol streams; 

space-time encoding means for space-time coding the plurality of parallel channel-coded 
symbol streams, wherein the space-time encoding means is configured to generate a plurality of 
spacc-time-channel-coded symbol streams; and 

means for transmitting the pluraUty of space-time-channel-coded symbol streams from 
the plurality of anteimas. 



14. (Original) The apparatus of claim 13, wherein the space-tunc encoding means 
includes means for block space-time coding. 

15. (Original) The apparatus of claim 13, wherein the space-time encoding means 
includes means for convoluttonal space-time coding. 

16. (Original) A method for communicating comprising: 

encoding a stream of data according to a turbo multiple trellis coded modulation scheme 
thereby generating a plurality of parallel channel-coded symbol streams; 

space-time encoding the plurality of parallel channel-coded symbol streams, thereby 
generating a plurality of space-time-channel-coded symbol stwams; 

transmitting the plurality of space-time-channel-codcd symbol streams from the plurality 

of aniennas; 

receiving the plurality of space-time-channel-coded symbol streams; 
space-time decoding the plurality of received space-ttme-coded symbol streams, thereby 
generating a received channel-coded symbol stream; 

decoding the channel-coded symbol stream, thereby generating a received stream of data 
that corresponds to the stream of data. 
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17. (Origina 

a transmitter 

an outer enc 
trellis coded modu 
streams; 

an inner enc 
space-time coding t( 
time-channel-coded 

a plurality o 
antennas is configu 
streams; and 

a receiving 
comprising; 

at least one 
symbol streams, the 
streams; 

a space-time • 
is configured to dec 
thereby generating at 
a channel dc< 
tliereby generating a : 

18. (Previous 
a QPSK mapi 
a first MTCM 
a first symbo 
mapper unit, whereii 
channel-coded symbc 
a symbol intei 
a second MTC 
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«n outer encoder configured to encode a stream nf h t 

^ — T:rLr:m:i^:-: 
rrrr - 

a plurality of antennas counleH tr. tu^ * 

i, oooag^ ,„ J^lftTT r """" '^'^ " « 



^9. (O^-^, ^--P-«=orc,ata«.«^^i^„^„. 

n- (Original) The apparatus of claim 6 wherein th.««* 
maximi.. coding gain and the intier encoderlTo^I^r """^"^ 

cncooer is configured to maximize diversity gain. 

12. (Original) The apparatus of claim 6, includine a .vmhrn • . , 
betweenthcouterencoderandthei„„erc..«.e. ^ ^er inteiposed 
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13. (OriginaJ) An apparatus for transmitting a signal ftom a plurality of antennas 
comprising: 

channel encoding means for encoding a stream of data according to a turbo multiple 
trellis coded modulation scheme, wherein the channel encoding means is configured to generate 
a pitirality of parallel channel-coded symbol streams; 

space-time encoding meanjs for qjace-time coding the plurality of parallel diannel-coded 
symbol streams, whcrem the space-time encoding means is configuied to generate a plurality of 
spacc-time-channel-coded symbol streams; and 

means for transmitting the plurality of space-time-channel'<5oded symbol streams from 
the plurality of antennas. 

14. (Original) The apparatus of claim 13, wherein the space-timc encoding means 
includes means for block space-time coding. 

15. (Original) The apparatus of claim 13, wherein the space-time encoding means 
includes means for convolutional space-time coding. 

16. (Original) A method for communicating comprising: 

encodmg a stream of data according to a turbo multiple trellis coded modulation scheme 
thereby generating a plurality of parallel channel-coded symbol streams; 

space-time encoding the plurality of parallel channel-coded symbol streams, thereby 
generating a plurality of space-time-channel-coded symbol streams; 

transmitting the plurality of space-time-channel-codcd symbol streams 6om the plurality 
of antennas; 

receiving the plurality of space-time-channel-coded symbol streams; 
space-time decoding the plurality of received ^ce-tUnc-codcd symbol streams, thereby 
generating a received channel-coded symbol stream; 

decoding the channel-coded symbol stream, thereby generating a received stream of data 

that corresponds to the stream of data. 
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17. (Original) A transceiver comprising: 
a transmitter portion including: 

an outer encoder configured to encode a stream of data according to a turbo multiple 
trellis coded modulation scheme, thereby generating a plurality of channel-coded symbol 
streams; 

an inner encoder configured to receive the channel-coded symbol streams and provide 
space-time coding to the channel-coded symbol streams, thereby generating a plurality of space- 
time-channel-coded symbol streams; 

a plurality of antentxas coupled to the inner encoder, wherein each of the plurality of 
antennas is configured to transmit one of the plurality of space-time-channel-coded symbol 
streams; and 

a receiving pojtion housed with the transmitting portion, the receiving portion 
comprising: 

at least one antenna for receiving a plurality of transmitted space-time-channel-coded 
symbol streams, thereby generating a plurality of received space-time-channel-coded symbol 
streams; 

a space-time decoder coupled to the at least one antenna, wherein the space-time decoder 
is configured to decode the plurality of received space-time-channel-coded symbol streams, 
thereby generating at least one channel-coded symbol stream; and 

a channel decoder configured to decode the at least one channel coded symbol stream, 
tliereby generating a stream of received data. 

1 8. (Previously Presented) An apparatus for transmitting a signal comprising: 
a QPSK mapper configured to receive input data; 

a first MTCM encoder and QPSK mapper unit coupled to the QPSK mapper; 

a first symbol selector and puncturcr coupled to the first MTCM encoder and QPSK 
mapper unit, wherein the first symbol selector and puncturer is configuied to provide a first 
channel-coded symbol stream; 

a symbol interieavcr coupled to the QPSK mapper; 

a second MTCM encoder and QPSK mapper unit coupled to the symbol interleaver; 
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a symbol de-intcrleaver arrangement coupled to the second MTCM encoder and QPSK 
m^per unit; 

a second symbol selector and puncturer coupled to the symbol de-interleaver 
arrangement, wherein the second symbol selector and puncturer is configured to provide a second 
channel-coded symbol stream; 

an inner encoder coupled first and second symbol selector and punciiuers, \\*erein the 
inner encoder is configured to receive the first and second channel-coded symbol streams and 
provide space-time coding to the first and second channel-coded symbol streams, thereby 
generating a first and a second space-time-channel-coded symbol streams; and 

a plurality of antennas coupled to the inner encoder, wherein two of the plurality of 
antennas arc each configured to transmit one of the first and second space-rime-channel-coded 
symbol streams. 
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